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CONSENSUS MUST BE 
FOUND ON INTRAVENOUS 
FLUID THERAPY 
MANAGEMENT IN TRAUMA 
PATIENTS
Abstract
Introduction: Trauma is an important cause of death among young people and 
30-40% of this mortality rate is due to hypovolemic shock, intensified by trauma’s 
lethal triad: Hypothermia, Acidosis, and Coagulopathy. Nurses are responsible for 
managing fluid therapy administration in trauma victims. The purpose of this study 
is to analyse the reasons why intravenous fluid therapy is recommended for trauma 
patients’ hemodynamic stabilization.
Methods: This narrative literature review included published and unpublished studies 
in English, Spanish or Portuguese between 1994 and January 2019. The search 
results were analyzed by two independent reviewers. Inclusion criteria encompasses 
quantitative studies involving trauma victims aged over 18 who underwent fluid 
therapy in a prehospital assessment context.
Results& Discussion: 11 quantitative studies were included. 9 involved the use of 
fluid therapy for hypotension treatment and 2 of the studies analyzed involved the 
use of warmed fluid therapy for hypothermia treatment. The analysis performed 
reveals that the administration of aggressive fluid therapy seems to be responsible 
for the worsening of the lethal triad. In the presence of traumatic brain injury, per-
missive hypotension is not allowed due to the negative impact on cerebral perfusion 
pressure. Used as warming measure, warmed fluid therapy does not seem to have a 
significant impact on body temperature.
Conclusions: There is no consensus regarding the administration of fluid therapy 
to trauma patients. This conclusion clearly supports the need to develop more ran-
domized controlled trials in order to understand the effectiveness of such measure 
when it comes to control hypovolemia and hypothermia.
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coagulation factors and inducing 
EJCPIGUKPVJGƓDTKPQN[VKEU[UVGO
VJWUECWUKPIGPFQVJGNKCNCDPQT-
OCNKVKGU4. Prehospital interventions 
CTGKORQTVCPVVQRTQOQVGJGOQF-
[PCOKEUVCDKNKV[DNGGFKPIEQPVTQN
CPFRCVKGPVũUTGYCTOKPI76JCVYC[
TGYCTOKPIOGCUWTGUUJQWNFDG
carried out in prehospital context 
and include the use of passive and 
CEVKXGOGCUWTGU8.
+PVTCXGPQWUƔWKFVJGTCR[KUC
VJGTCRGWVKEQRVKQPCXCKNCDNGKP
RTGQTKPJQURKVCNOGFKECNVGCO
RTQVQEQNUCPFVJCVECPDGCRRNKGF
VQVJGUGXKEVKOU+VECPDGWUGFHQT
J[RQXQNGOKEEQTTGEVKQPCPFCUC
YCTOWROGCUWTGHQTJ[RQVJGTOKC
RTGXGPVKQPCPFVTGCVOGPV9, 10. How-
GXGTVJGTGJCUDGGPNKVVNGEQPUGP-
UWUCOQPIUEKGPVKƓEEQOOWPKV[
as to whether this kind of approach 
UJQWNFDGCFQRVGFEQPUKFGTKPIVJCV
KVNGCFUVQJKIJGTDNQQFRTGUUWTGU
CPFYJGPKORNGOGPVGFRTKQTVQ
UWTIKECNJGOQTTJCIGEQPVTQNOC[
ECWUGVJGTWRVWTGQHDNQQFENQVU
HQTOGFKPVJGKPLWTGFDNQQFXGUUGNU
VJCVOKIJVKPVWTPECWUGTGDNGGF-
ing11KVKUCNUQTGURQPUKDNGHQTVJG
FGXGNQROGPVQHJ[RGTEJNQTGOKE
OGVCDQNKECEKFQUKUVJCVYKNNYQTUGP
VJGXKEVKOUũJGCNVJEQPFKVKQP5; it is 
CNUQEQPUKFGTGFCPKORQTVCPVECWUG
QHEQCIWNQRCVJ[FWGVQJGOQFKNW-
VKQPECWUGFD[VJGCFOKPKUVTCVKQP
QHUCNKPGQTQVJGTET[UVCNNQKFUƔW-
ids4.
6JKUTGXKGYKPVGPFUVQUWOOCTK\G
MPQYNGFIGEWTTGPVN[CXCKNCDNG
CDQWVVJGKORQTVCPEGQHKPVTCXG-
PQWUƔWKFVJGTCR[KPCRTGJQURKVCN
UGVVKPIRCTVKEWNCTN[YJGPJ[RQXQN-
CGOKCCPFJ[RQVJGTOKCEQTTGEVKQP
KPVTCWOCXKEVKOUCTGEQPEGTPGF
METHODS
To answer the research question 
Ŭ9JGPKUVJGCFOKPKUVTCVKQPQH
ƔWKFVJGTCR[TGEQOOGPFGFVQEQP-
VTQNJ[RQVGPUKQPCPFJ[RQVJGTOKC
KPVTCWOCXKEVKOU!ŭCPCTTCVKXG
TGXKGYYCURGTHQTOGFKPQTFGTVQ
RTQFWEGCEQORTGJGPUKXGPCTTCVKXG
U[PVJGUKUQHVJGRTGXKQWUN[RWD-
NKUJGFKPHQTOCVKQPQPVJKUTGUGCTEJ
RTQDNGO12. A narrative review was 
VJGOGVJQFQNQIKECNQRVKQPEJQUGP
UKPEGVJGRWTRQUGQHVJKUUVWF[YCU
VQRTQXKFGKPUKIJVKPVQVJGCXCKNCDNG
literature rather than provide guid-
ance.
#RTGNKOKPCT[UGCTEJYCUECTTKGF
QWVWUKPI2WDOGFCPF%+0#*.KP
QTFGTVQWPFGTUVCPFVJGOCKPMG[-
YQTFUWUGFVQFGUETKDGVJGRTQDNGO
6JGTGXKGYKPENWFGFUVWFKGURWD-
NKUJGFKP'PINKUJ5RCPKUJQT2QTVW-
IWGUGVJCVJCXGDGGPRWDNKUJGFDG-
VYGGPVJG[GCTVJCVYKVPGUUGF
VJGRWDNKECVKQPQHVJGƓTUVCPFOQUV
KORQTVCPV4%6QPVJGKORCEVQHƔW-
KFVJGTCR[QPJ[RQVGPUKQPEQPVTQN13
CPF,CPWCT[
+PENWUKQPETKVGTKCKPENWFGFVTCWOC
XKEVKOUCIGFQXGTUWDOKVVGFVQ
ƔWKFVJGTCR[KPCEQPVGZVQHRTG-
JQURKVCNCUUGUUOGPVGOGTIGPE[
TQQOUCPFQTVTCWOCEGPVGTU
5QWTEGUQHKPHQTOCVKQPKPENWFGF
VJGHQNNQYKPIFCVCDCUGU%+0#*.
2NWU2WD/GF%QEJTCPG%GPVTCN
4GIKUVGTQH%QPVTQNNGF6TKCNU5EQR-
WU2U[E+0(16JG,$+&CVCDCUG
QH5[UVGOCVKE4GXKGYUCPF+O-
RNGOGPVCVKQP4GRQTVU%QEJTCPG
&CVCDCUGQH5[UVGOCVKE4GXKGYU
4%##2ť4GRQUKVȡTKQ%KGPVȜƓEQFG
#EGUUQ#DGTVQFG2QTVWICN1RGP-
)TG[ť5[UVGOHQT+PHQTOCVKQPQP
)TG[.KVGTCVWTGKP'WTQRG+PKVKCN
/G5*VGTOUCPFFGNKOKVGTUWUGF
YGTG
ŬVTCWOCŭ#0&Ŭ2TGJQURKVCN
%CTGŭ#0&
ŬƔWKFVJGTCR[ŭ14ŬTG-
YCTOKPIŭ#0&
ŬJ[RQVGPUKQPŭ14
ŬJ[RQVJGTOKCŭ
2WDNKUJGFCPFWPRWDNKUJGFSWCPVK-
tative studies were included in this 
UGCTEJUVTCVGI[#PCN[UKUQHVJG
KPENWFGFNKVGTCVWTGYCUFWTKPIVJKU
KPKVKCNRJCUGEQPFWEVGFD[VYQKP-
INTRODUCTION
TCWOCKUTGURQPUKDNG
HQTJKIJOQTVCNKV[CPF
OQTDKFKV[TCVGUCPFKU
the leading cause of 
FGCVJCOQPIRGQRNG
WPFGTVJGCIGQH16JKUOQTVCNKV[
CPFFKUCDKNKV[CTGCOCLQTEQPEGTP
COQPIOGFKECNCPFRCTCOGFKECN
VGCOUCPFCUVQQHVTCWOC
FGCVJUCTGECWUGFD[CRQVGPVKCNN[
RTGXGPVCDNGJGOQTTJCIKEUJQEM2 
the need for rapid and effective 
intervention in the prehospital 
setting is essential. 
/GVCDQNKEFGTCPIGOGPVTGUWNVKPI
HTQOVTCWOCCPFFGETGCUGFQZ[IGP
RGTHWUKQPKUTGURQPUKDNGHQTRJ[U-
iological exhaustion which will 
NGCFVJGRCVKGPVVQCXKEKQWUE[ENG
ECNNGFVJG.GVJCN6TKCFOGVCDQNKE
CEKFQUKUJ[RQVJGTOKCCPFEQCIW-
NQRCVJ[3.
1PEGVJGKPUWHƓEKGPE[QHVKUUWGQZ-
[IGPUWRRN[KUFGVGEVGFCPCGTQDKE
OGVCDQNKUOYKNNVCMGRNCEG1GPFKPI
WRKPOGVCDQNKECEKFQUKU4.
6JGTGFWEVKQPKPQZ[IGPUWRRN[
that affects the tissues during 
UJQEMYKNNTGUWNVKPNCEVKEOGVCDQNKE
CEKFQUKUYJKEJKPVWTPYKNNNGCF
to decreased coagulation factors 
CPFRNCVGNGVUCEVKXKV[YJKEJRNC[UC
OCLQTTQNGKPECWUKPIEQCIWNQRCVJ[
KPVTCWOCRCVKGPVU5. 
*[RQVJGTOKCFGƓPGFYJGPDQF[
VGORGTCVWTGKUDGNQYo%OC[
DGECVGIQTK\GFCUOKNF
YJGPVJG
VGORGTCVWTGTCPIGUHTQOVQ
o%OQFGTCVG
HTQOVQo%
CPFUGXGTGYJGPVJGVGORGTCVWTG
KUDGNQYo%6+PVTCWOCRCVKGPVU
J[RQVJGTOKCTGUWNVUGUUGPVKCNN[
HTQODNQQFNQUURCVKGPVGZRQUWTG
WPJGCVGFƔWKFUCFOKPKUVTCVKQPCPF
NQUUQHVJGTOQTGIWNCVKQPECRCEKV[4. 
*[RQVJGTOKCKUTGURQPUKDNGHQT
the decrease in the interaction of 
XQP9KNNGDTCPFHCEVQTYKVJRNCVG-
NGVIN[EQRTQVGKPUECWUKPIRNCVGNGV
F[UHWPEVKQPDWVCNUQHQTKPCEVK-
XCVKPIVJGVGORGTCVWTGFGRGPFGPV
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FGRGPFGPVTGXKGYGTUYJQCPCN[\GF
CYKFGTCPIGQHVKVNGUCPFCDUVTCEVU
for inclusion in the review. A third 
reviewer was also involved in the 
GXGPVQHFKUCITGGOGPV
RESULTS & DISCUSSION
#HVGTFWRNKECVGUYGTGTGOQXGFC
VQVCNQHEKVCVKQPUYGTGKFGP-
VKƓGFHTQOUGCTEJGUQHGNGEVTQPKE
FCVCDCUGUCPFCTVKENGTGHGTGPEGU
TGXKGY$CUGFQPVJGVKVNGCPFCD-
UVTCEVYGTGGZENWFGFYKVJ
HWNNVGZVCTVKENGUVQDGTGVTKGXGFCPF
CUUGUUGFHQTGNKIKDKNKV[1HVJGUG
were excluded for the following rea-
UQPUFKFPQVFKTGEVN[UVWF[VJG
OCKPVQRKEKPENWFGFEJKNFTGPQT
CFQNGUEGPVUUVWFKGUYGTGPQVKP
FGƓPGFNCPIWCIGU9GGZENWFGF
UVWFKGUDGECWUGYGYGTGWPCDNGVQ
TGVTKGXGVJGO
A total of eleven quantitative stud-
KGUYGTGKPENWFGFPKPGQHVJGO
KPXQNXGFVJGWUGQHƔWKFVJGTCR[
HQTJ[RQVGPUKQPVTGCVOGPVCPFVYQ
QHVJGUVWFKGUCPCN[UGFKPXQNXGF
VJGWUGQHYCTOGFƔWKFVJGTCR[HQT
J[RQVJGTOKCVTGCVOGPV
Prehospital Fluid  
Resuscitation Strategy
7UGQHƔWKFVJGTCR[KPVTCWOC
RCVKGPVUKUCYKFGN[WUGFENKPKECN
QRVKQPHQTRTGJQURKVCNEQTTGEVKQP
OCPCIGOGPVQHNQYDNQQFRTGUUWTG
FWGVQJ[RQXQNGOKC10, 14, 15. Vascular 
EQORNKCPEGCNNQYUHQTVJGOCKP-
VGPCPEGQHPQTOCNDNQQFRTGUUWTG
HQTCNQYGTDNQQFXQNWOG16#UUWEJ
DNQQFRTGUUWTGCPFEKTEWNCVKPI
XQNWOGCTGRTQRQTVKQPCNCPFJCXG
GSWCNOGCPKPIYJGPQVJGTRTGU-
UWTGFGVGTOKPCPVUUWEJCUEQO-
RNKCPEGTGOCKPEQPUVCPV175[UVQNKE
DNQQFRTGUUWTGFWGVQXCUEWNCT
EQORNKCPEGFGETGCUGUQPN[YJGP
KPVJGRTGUGPEGQHJGOQTTJCIKE
NQUUQXGTQHVJGDNQQFXQNWOG
a situation that will entail a worse 
prognostic18.
#EEQTFKPIVQVJGRJ[UKQRCVJQNQI[
FGUETKDGFOCP[CWVJQTUDGNKGXG
VJCVXQNGOKETGRQUKVKQPCHVGTVTCW-
OCKORTQXGUVKUUWGRGTHWUKQP19. In 
VJGŬ5VCPFCTF4GUWUEKVCVKQPITQWRŭ
TGEGKXGF.
CPFCFFKVKQPCNƔWKF
CUPGGFGFVQOCKPVCKPCU[UVQNKE
DNQQFRTGUUWTGQHOO*I25. 
#OQPIRCVKGPVUYKVJDNWPVVTCWOC
JQWTOQTVCNKV[YCUCOQPI
VJGƓTUVITQWRCPFCOQPIVJG
5VCPFCTF4GUWUEKVCVKQPITQWR
#OWNVKEGPVGTRTQURGEVKXGUVWF[
QHDNWPVKPLWTGFCFWNVUVTCPURQTV-
GFHTQOVJGKPEKFGPVUEGPGVQVJG
JQURKVCNYKVJ+PLWT[5GXGTKV[5EQTG
DGKPIITGCVGTVJCPUJQYGFVJCV
RTGJQURKVCNƔWKFTGUWUEKVCVKQPKP
UGXGTGN[KPLWT[DNWPVVTCWOCRC-
VKGPVUYJQTGEGKXGFOQTGVJCP
O.YCUCUUQEKCVGFYKVJYQTUG
QWVEQOGUKPRCVKGPVUYKVJQWVRTG-
JQURKVCNJ[RQVGPUKQPPCOGN[CP
KPETGCUGKPVJGTKUMQHOQTVCNKV[
CPFCEWVGEQCIWNQRCVJ[6JGUG
TGUWNVUYGTGPQVXGTKƓGFKPRTGJQU-
RKVCNJ[RQVGPUKQPRCVKGPVU+PUVGCF
GCEJOO*IKPETGCUGKPGOGT-
IGPE[FGRCTVOGPVU[UVQNKEDNQQF
pressures was associated with a 
KPETGCUGKPUWTXKXCNKPUWDLGEVU
YJQDGNQPIGFVQVJCVRTGJQURKVCN
J[RQVGPUKQPITQWR26.
#IITGUUKXGƔWKFVJGTCR[OC[PQV
RTGUGPVKOOGFKCVGEQORNKECVKQPU
5VWFKGUEQPFWEVGFTGRQTVKP+PVGP-
UKXG%CTGCPFCHVGTCFLWUVOGPVQH
QVJGTTKUMHCEVQTUCPKPETGCUGKP
OQTVCNKV[TCVGUQHHQTGCEJNKVTG
QHRQUKVKXGƔWKFDCNCPEG27.
1DUGTXCVKQPCNUVWFKGUUGGMKPIVQ
KFGPVKH[VJGKORCEVQHƔWKFTGRQ-
UKVKQPQPVTCWOCXKEVKOUCNUQ
UJQYGFVJCVCFGETGCUGKPVJGCI-
ITGUUKXGƔWKFKPHWUKQPYKNNECWUG
CFGETGCUGKPJGOQFKNWVKQPD[VJG
VKOGQHCTTKXCNKPGOGTIGPE[FG-
RCTVOGPVCPFVQCFGETGCUGKPEQ-
CIWNQRCVJ[CPFOQTVCNKV[14. These 
CWVJQTUWPFGTUVCPFVJCVRGTOKU-
UKXGJ[RQVGPUKQPCPFTGUVTKEVGF
ƔWKFTGRQUKVKQPKUVJGDGUVCRRTQCEJ
for prehospital assistance.
(NWKFCFOKPKUVTCVKQPVJGTCR[KP
VTCWOCXKEVKOUKUHCTHTQODG-
KPIEQPUGPUWCN*QYGXGTTGUWNVU
RTQXKFGFD[SWCPVKVCVKXGUVWFKGU
TCPFQOK\GFEQPVTQNNGFVTKCNUCPF
QDUGTXCVKQPCNUVWFKGUUWRRQTVVJCV
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EQPVTCUVGHHGEVUQHVJKUCIITGUUKXG
XQNGOKETGRQUKVKQPCTGCEWVGǭTGU-
RKTCVQT[ǭFKUVTGUUU[PFTQOGCD-
FQOKPCNEQORCTVOGPVU[PFTQOG
EGTGDTCNGFGOCCPFECTFKCEF[U-
function20, 21.
+PCUVWF[VJCVKPXQNXGFCFWNVU
YKVJRGPGVTCVKPIVQTUQKPLWTKGUCPF
YKVJU[UVQNKEDNQQFRTGUUWTGQHNGUU
VJCPOO*IYCURTQXGPVJCV
VJGITQWRYKVJFGNC[GFƔWKFTGUWU-
EKVCVKQPYJQTGEGKXGQPN[ONQH
4KPIGTũUCEGVCVGUQNWVKQPRTGUGPVGF
UJQTVGTNGPIVJQHJQURKVCNUVC[CPF
JKIJGTUWTXKXCNTCVGUEQORCTGF
VQVJGITQWRYKVJKOOGFKCVGƔWKF
TGUWUEKVCVKQPYJQTGEGKXGFON
QH4KPIGTũUCEGVCVGUQNWVKQP13. The 
UCOGUVWF[UJQYGFVJCVHQTJ[RQ-
VGPUKXGXKEVKOUYKVJRGPGVTCVKPI
VQTUQKPLWT[FGNC[QHCIITGUUKXG
ƔWKFTGUWUEKVCVKQPKORTQXGUVJG
QWVEQOGU
#PQVJGTUVWF[KPXQNXGF
VTCWOCXKEVKOUFKXKFGFKPVQVYQ
ITQWRU1PGQHVJQUGITQWRUTG-
EGKXGFƔWKFUTKIJVYJGTGVJGCEEK-
dent had occurred and the other 
QPN[YJGPVJG[IQVVQVJGJQURKVCN
6JGTGYGTGPQUKIPKƓECPVFKHHGT-
GPEGUHQTUKZOQPVJOQTVCNKV[CPF
no difference was found as far as 
EQORNKECVKQPUYGTGEQPEGTPGF22. A 
TGUGCTEJVJCVCUUGUUGFJ[RQVGPUKXG
VTCWOCRCVKGPVURTGUGPVKPIVQCP
'OGTIGPE[&GRCTVOGPVHQWPFQWV
VJCVRTGJQURKVCNƔWKFTGUWUEKVCVKQP
OC[TGXGTUGUJQEM*QYGXGTVJG
KPHWUKQPQHOQTGVJCPQPGNKVTGQH
XQNWOGYCUCUUQEKCVGFYKVJCP
increased likelihood of receiving 
DNQQFVTCPUHWUKQP23.
+PETGCUGFDNQQFRTGUUWTGECPQPN[
DGCEJKGXGFYJGPKPETGCUGKPECT-
FKCEQWVRWVQEEWTUƓTUV#UUWEJ
ƔWKFTGRQUKVKQPKUPQVQPKVUQYP
UWHƓEKGPV24.
#UVWF[YKVJRCVKGPVUYKVJ
J[RQVGPUKQPCHVGTVTCWOCFKXKF-
KPIVJGOKPVQVYQITQWRUQPGQH
VJGOVJGŬ%QPVTQNNGF4GUWUEKVC-
VKQPITQWRŭTGEGKXGFON
CPF
CFFKVKQPCNONCUPGGFGFVQ
CEJKGXGCU[UVQNKEDNQQFRTGUUWTG
QHOO*ICPFVJGQVJGTITQWR
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TABLE 1
STUDY HIGHLIGHTS
What is already known on this topic
Hypovolemia and hypothermia are common and potentially preventable 
complications in trauma patients
Little or no consensus exist in the scientific community regarding the best 
approach for hypovolemic correction and hypothermia prevention and 
treatment
What this study adds
Permissive hypotension appears to be the best approach for prehospital fluid 
administration protocols
Protocols for hypothermia correction with two different purposes (heat loss 
reduction and temperature increase) need to be developed
VJKUMKPFQHVJGTCR[NGCFUVQNGUU
EQORNKECVKQPUCPFOQTVCNKV[VJCP
CIITGUUKXGƔWKFTGUWUEKVCVKQPCPF
EQPUKFGTRGTOKUUKXGJ[RQVGPUKQP
CUVJGOQUVXKCDNGVJGTCRGWVKEQR-
tion28.
6JGEJCNNGPIGKORQUGFKUVQFGXGN-
QRVJGOQUVCRRTQRTKCVGCNIQTKVJ-
OKEUVTCVGI[VJCVYKNNJCXGVQVCMG
KPVQCEEQWPVVJGJGOQF[PCOKE
RCTCOGVGTUHQTVJGKORNGOGPVCVKQP
QHTGUWUEKVCVKQPVJTQWIJRGTOKUUKXG
J[RQVGPUKQP29.
6JG'WTQRGCPIWKFGNKPGQPOCP-
CIGOGPVQHOCLQTDNGGFKPICPF
EQCIWNQRCVJ[HQNNQYKPIVTCWOC30 
NGCXGUVJTGGOCLQTTGEQOOGP-
FCVKQPUCVCTIGVU[UVQNKEDNQQF
RTGUUWTGQHVQOO*IWPVKN
OCLQTDNGGFKPIJCUDGGPUVQRRGFKP
VJGKPKVKCNRJCUGHQNNQYKPIVTCWOC
YKVJQWVEGTGDTCNKPLWT[+PRCVKGPVU
YKVJUGXGTGVTCWOCVKEDTCKPKPLW-
T[
)%5ƏOGCPDNQQFRTGUUWTG
ƐOO*IKUTGEQOOGPFGF1, 28; 
CNUQTGEQOOGPFGFKUVJGWUGQH
CTGUVTKEVGFXQNWOGTGRNCEGOGPV
UVTCVGI[CPFVJGCFOKPKUVTCVKQPQH
XCUQRTGUUQTUKPCFFKVKQPVQƔWKFU
VQOCKPVCKPVCTIGVDNQQFRTGUUWTG
in patients with life threatening 
J[RQVGPUKQP
Fluid therapy as a  
rewarming measure
*[RQVJGTOKCECPDGECWUGFD[
OCP[FKUGCUGUQTEQPFKVKQPUVJCV
YKNNFGETGCUGVJGTOQTGIWNCVQT[TG-
URQPUGUQTGXGPD[GPXKTQPOGPVCN
GZRQUWTGDWVECPCNUQDGECWUGFD[
VTCWOCUGRUKUQTD[CP[QVJGTFKU-
ease that can cause a decrease in 
VJGRTQFWEVKQPQHOGVCDQNKEJGCVQT
OC[CHHGEVVJGTOQTGIWNCVKQP31.
*[RQVJGTOKCKURTGUGPVKPVYQ
VJKTFUQHVTCWOCXKEVKOUYKVJ
UGXGTGDQF[KPLWTKGUUQDQF[VGO-
RGTCVWTGEQPVTQNUJQWNFDGCRTKQT-
KV[KPGCTN[VTGCVOGPV86JWUGCTN[
CRRNKECVKQPQHOGCUWTGUVQTGFWEG
JGCVNQUUCPFYCTOJ[RQVJGTOKE
RCVKGPVUJCUDGGPJKIJN[TGEQO-
OGPFGFKPQTFGTVQCEJKGXGCPF
OCKPVCKPPQTOQVJGTOKC32.
6JGCFOKPKUVTCVKQPQHJGCVGF
ƔWKFVJGTCR[KUQPGQHVJGOQUV
EQOOQPOGCUWTGUKORNGOGPVGF
KPRTGJQURKVCNECTGVQCEJKGXGJ[-
RQVJGTOKCRTGXGPVKQP9, 10JQYGXGT
QVJGTCWVJQTUFGOQPUVTCVGFVJCV
YCTOGFET[UVCNNQKFUQNWVKQPECP-
PQVTGJGCVCJ[RQVJGTOKEXKEVKO
since one would need 14 litters of 
KPHWUGFƔWKFUCVy%VJGJKIJGUV
VGORGTCVWTGRQUUKDNGHQTKPHWUKQP
to achieve that purpose. This total 
XQNWOGKUYGNNCDQXGVJGVQNGTCVGF
NKOKVDGECWUGQHVJGTKUMQHFGXGN-
QRKPICDFQOKPCNEQORCTVOGPVCN
U[PFTQOGCPFCEWVGTGURKTCVQT[
RTQDNGOU33.
#NVJQWIJOCP[CWVJQTUEQPUKFGT
JGCVGFƔWKFCFOKPKUVTCVKQPCUCP
CEVKXGYCTOKPIOGCUWTG8QVJGT
CWVJQTUJCXGFGOQPUVTCVGFVJCV
JGCVGFƔWKFVJGTCR[FQGUPQVRTQ-
XKFGCEVKXGYCTOKPIKPUVGCFCPF
CUUWOKPIVJCVƔWKFKPHWUKQPKP
VTCWOCXKEVKOUKUTGCNN[PGEGUUCT[
JGCVGFƔWKFCFOKPKUVTCVKQPRNC[U
DWVCRCUUKXGTQNGKPYCTOKPIWR
VJGXKEVKOUYJKEJOGCPUVJCVKV
QPN[CXQKFHWTVJGTJGCVNQUU331VJ-
GTCWVJQTUJCXGCNUQXGTKƓGFVJCV
JGCVGFƔWKFVJGTCR[CFOKPKUVTCVKQP
did not have positive results in 
TKUKPIEQTGVGORGTCVWTG34#FOKP-
KUVTCVKQPQHJGCVGFDQNWUCVy%
YKNNVJGTGHQTGRTGXGPVHWTVJGTJGCV
loss and will not help as an effec-
VKXGCEVKXGYCTOKPIOGCUWTG35.
6JG'WTQRGCPIWKFGNKPGQPOCP-
CIGOGPVQHOCLQTDNGGFKPICPF
EQCIWNQRCVJ[HQNNQYKPIVTCWOC30 
TGEQOOGPFUVJGGCTN[CRRNKECVKQP
QHOGCUWTGUVQCXQKFJGCVNQUUCPF
JGCVKPIOGCUWTGUVQOCKPVCKPCPF
RTQOQVGPQTOQVJGTOKCVJCVKP-
ENWFGVJGTGOQXCNQHYGVENQVJKPI
covering the patient to avoid addi-
VKQPCNJGCVNQUUKPETGCUKPICODKGPV
VGORGTCVWTGHQTEGFCKTYCTOKPI
YCTOƔWKFVJGTCR[CPFKHPGEGU-
UCT[GZVTCEQTRQTGCNTGYCTOKPI
FGXKEGU+VKUKORQTVCPVVQPQVG
JQYGXGTVJCVKPCEQNFRTGJQURKVCN
GPXKTQPOGPVKPVTCXGPQWUƔWKFU
EQQNTCRKFN[YJKEJECPYQTUGPJ[-
RQVJGTOKC35.
6JWUKVKUKORQTVCPVVQTGƔGEVQP
the need to develop intervention 
protocols that would include heat-
KPIOGCUWTGUYKVJVYQFKHHGTGPV
RWTRQUGUJGCVNQUUTGFWEVKQPCPF
VGORGTCVWTGKPETGCUGYKVJRTQVQ-
cols designed to achieve each of 
VJGUGQDLGEVKXGU (Table 1).
CONCLUSION
6JGCFOKPKUVTCVKQPQHRTGJQURK-
VCNKPVTCXGPQWUƔWKFVJGTCR[KU
CEQOOQPN[WUGFOGCUWTGHQT
VTCWOCXKEVKOUKPQTFGTVQRTQOQVG
JGOQF[PCOKEUVCDKNKV[VJCVJCF
DGGPEQORTQOKUGFD[NQYDNQQF
RTGUUWTGEQPUGSWGPVVQJ[RQXQNGO-
KEUJQEM1PVJGQVJGTJCPFVJG
CFOKPKUVTCVKQPQHJGCVGFDQNWUGU
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GHHGEVKXGCVCNN6QCEJKGXGPQTOCN
DQF[VGORGTCVWTGXCNWGUWUKPIGZ-
ENWUKXGN[JGCVGFƔWKFVJGTCR[VJG
VQVCNXQNWOGQHƔWKFUYQWNFEQO-
RTQOKUGVJGRCVKGPVũUQYPUWTXKXCN
CPFYQWNFECWUGCEWVGǭTGURKTCVQ-
T[ǭFKUVTGUUU[PFTQOGCDFQOKPCN
EQORCTVOGPVU[PFTQOGEGTGDTCN
GFGOCECTFKCEF[UHWPEVKQPCPF
QVJGTUEQORNKECVKQPU
(WTVJGTUVWFKGUUJQWNFDGEQPFWEV-
GFYKVJNCTIGTUCORNGUCPFCOQTG
CRRTQRTKCVGTCPFQOK\CVKQPOGVJ-
QFQNQI[#EEWTCVGOGVJQFQNQIKGU
WUGFVQFGƓPGNKOKVGFXQNWOGUVTCV-
GI[HQTEQTTGEVKQPQHJ[RQVGPUKQP
CPFVJGKFGCNVGORGTCVWTGQHVJKU
XQNWOGHQTVJGRTGXGPVKQPQHJ[RQ-
VJGTOKCCTGCNUQPGEGUUCT[
KUCNUQCPKORQTVCPVVJGTCRGWVKE
OGCUWTGVQEQTTGEVJ[RQVJGTOKC
6JGUGVYQRTGOKUGUCTGHCTHTQO
DGKPIEQPUGPUWCNCOQPIUEKGPVKƓE
EQOOWPKV[CPFCOQPIOGFKECN
CPFRCTCOGFKECNRTQHGUUKQPCNUYJQ
CTGRCTVQHVJGRTGJQURKVCNVGCOU
+PVTCXGPQWUƔWKFVJGTCR[UGGOU
VQQHHGTPQDGPGƓVHQTVJGJGOQF[-
PCOKEUVCDKNKV[QHVTCWOCXKEVKOU
CPFVJKUOGCUWTGKUQHVGPCUUQ-
ciated with an increased risk of 
OQTVCNKV[
6JGQRVKQPVJCVUGGOUUCHGTHQTVJG
RCVKGPVKUVJGRGTOKUUKXGJ[RQ-
VGPUKXGǭTGUWUEKVCVKQPYKVJCVCTIGV
U[UVQNKEDNQQFRTGUUWTGQHVQ
OO*IWPVKNDNGGFKPIUVQRU*QY-
GXGTXKEVKOUUWHHGTKPIHTQOUGXGTG
VTCWOCVKEDTCKPKPLWT[UJQWNFDG
GZENWFGFHTQOVJKUCRRTQCEJUKPEG
VJKUƔWKFCFOKPKUVTCVKQPRTQEGUU
UJQWNFNGCFVQOGCPDNQQFRTGUUWTG
XCNWGUƐOO*I5[UVGOCVKE
reviews conducted show that per-
OKUUKXGJ[RQVGPUKXGTGUWUEKVCVKQP
KUHGCUKDNGCPFUCHGCUCƔWKFTGUWU-
EKVCVKQPUVTCVGI[VQEQPVTQNJGO-
orrhagic shock in prehospital and 
hospital settings.
4GICTFKPIVJGEQTTGEVKQPQHJ[RQ-
VJGTOKCKPVTCWOCRCVKGPVUNKVGT-
ature continues to present heated 
KPVTCXGPQWUƔWKFVJGTCR[CUCPKO-
RQTVCPVOGCUWTGVQCNNQYVJGXKE-
VKOUũTGYCTOKPI*QYGXGTQDUGT-
XCVKQPCNUVWFKGUCPFTCPFQOK\GF
clinical trials showed that it is not 
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